Pulmonary deposition and effects of inhaled silica particles after short-term exposures in the rat.
The present study was designed to evaluate the pulmonary deposition and the effects of inhaled silica particles in the rat model. Wistar (W/M strain) rats were exposed to silica aerosols generated from a fluidized bed dust generator for 1 hr a day, intermittently for 6 days, using a "nose-only" inhalation chamber. After the cessation of the exposures, analysis of lavaged bronchoalveolar cells (BAC) and histological examinations of lungs and tracheobronchial lymph nodes (TBLN) were performed during a period of 6 months. Total cell yields and the proportions of alveolar macrophages (AM) in BAC were not altered, whereas the proportions of lymphocytes in BAC were significantly increased in the exposed animals. Although the proportions of silica-laden AM in BAC were gradually decreased during the 6 months, particle-laden AM were predominantly and persistently observed in the alveoli under light microscopy. Silica particles were also identified in macrophages of granulomatous nodules in pulmonary peribronchial lymphoid tissues(PBLT) and TBLN, indicating the translocation of particles via the lymph. Associated with pulmonary particle deposition, some characteristic histopathological features were evident, including thickening of alveolar duct bifurcations and lymphocyte infiltrations both in the alveolar sacs and around the interstitial blood vessels. At later months after the exposures, the alveolar interstitium was thickened with the increase of fibroblasts and collagen. These results implicate that short-term exposures of silica particles in the rat can evoke histopathologic changes in the lungs and lymphatic tissues, associated with their deposition and translocation.